Sodium 3,5-bis(hydroxyimino)-1-methyl-2,4,6-trioxocyclohexanide C 7 H 5 N 2 NaO 5 (I) has been isolated as the only product of the reaction of nitrosation of methylphloroglucinol. The structure of the titled compound has been determined from single crystal X-ray diffraction data. The hydrated C 7 H 5 N 2 NaO 5 ·2. (2) to 1.293 Å respectively. In the IR spectrum of I, the sharp absorption band occurred at 1681 cm −1 due to C=O stretching indicating the strong H-interactions. The correlations of theoretical (DFT-B3LYP/aug-cc-pVDZ) and experimental UV-vis absorption spectra in neutral and alkaline ethanolic solutions showed the existence of hydroxyimino-nitroso tautomerism while ionization of I.
Introduction
2,4,6-Trihydroxytoluene (methylphloroglucinol, MPG) possesses strong and attractive synthetic potential because of its specific structure. However, till recent years when the economically efficient method of synthesis of MPG on base of 2,4,6-trinitrotoluene [1, 2] was developed, it practically has not been realized.
The reactions of electrophilic substitution of H-atoms in the benzene ring of methylphloroglucinol have been poorly studied till now. Except one paper concerning its bromination [3] , a series of ancient publications on MPG acylation by HCN and nitriles [4] [5] [6] [7] [8] , or ethanoil chloride [6] and anhydride [8] are known. And there is the only one example of MPG alkylation by formaldehyde in presence of sulfuric acid [9] .
In frames of systematic investigations, some reactions of MPG electrophylic substitution (bromination, sulfation, Hoesch reaction, azo-coupling) were recently reported [10] [11] [12] [13] . As it was shown, in all cases except azocoupling irrespectively of variations of reaction conditions mixtures of mono-and bis-substituted products were formed. In case of the reaction of MPG azo-coupling, nonstandard conditions were found which allowed selective synthesis of mono-and bis azo-compounds based on MPG.
In the present paper, we report the crystal structure, tautomerism, and some spectral characteristics of the product of the reaction of MPG nitrosation.
Experimental

Synthesis of the Title Compound
wise. After 30 min the formed precipitate was filtered off and dried over P 2 O 5 . The product was finally purified by re-crystallization. Yield 82% M.p. 208˚C (with decomposition). The authenticity of the compound has been established by microanalyses, UV and IR spectra, and single crystal X-ray diffraction analysis.
Materials and Physical Measurements
The melting point was determined on an Electrothermal Model 9200 apparatus and is uncorrected. The IR absorption spectrum was obtained in the region of 400 -4000 cm -1 with a resolution of 4 cm -1 as KBr pellet using a Varian Excalibur HE 3100 IR spectrometer. Microanalysis was performed with a Carlo Erba Elemental Analyzer, model 1108. UV-vis spectrum was recorded in the range of 200 nm to 800 nm using a Varian Cary 50 Scan spectrophotometer. Calculations of ionization constants were performed according to the procedure described in [14] .
The X-Ray Crystallography
For the crystal structure determination, the single-crystal of the compound I was used for data collection on an Enraf-Nonius CAD-4 diffractometer. The β-filtered Mo Kα radiation (λ = 0.71073 Å) and an ω-2θ scan were used fordata collection. The lattice parameters were determined using reflections in the range 22 < 2θ < 26˚. The structure was solved with direct methods using SHELXS-93 [15] . The refinement of the structure was performed by the full-matrix least square method on F2 for all the data with anisotropic thermal parameters for non-hydrogen atoms. CCDC reference number 865,395. The supplementary crystallographic data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. Molecular structure of the compound showing the atomic numbering scheme is shown in Figure 1 . The crystallography details for the structures determination of the compound were presented in Table 1 . Selected bond distances and bond angles are listed in Table 2 .
Quantum-Chemical Modeling
The geometry optimization of isomers was performed by means of DFT-B3LYP/aug-cc-pVDZ approach. Electronic absorption spectra were predicted using TDDFT approach at the same theory level as geometry optimization. In TDDFT calculations, the bulk solvent effects were taken into account by means of polarizable continuum model (PCM). All calculations have been executed using the "SKIF-Chebyshev" supercomputer of the Moscow State University with FireFly package available free at http://classic.chem.msu.su/gran/firefly/index.html. Table 2 . Selected bond lengths (Å) and angles (˚).
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Results and Discussion
Dark-red plates of single crystals of the only product of MPG nitrosation were obtained by re-crystallization from ethanolic aqueous solution, and the crystal structure was determined by X-ray diffraction studies. The title compound crystallizes in a hydrated form of a sodium salt (C 7 H 5 N 2 NaO 5 ·2.5H 2 O) in the monoclinic space group C2/c with Z = 1.
As it is evident (Figure 1, Table 2 ), the isolated product of transformation of MPG exists in the anionic form of a triketo-dihydroxyimino tautomer. The negative charge of the anion is neutralized by Na + cations. The C-O distances in the planar organic anion (1.220(2); 1.271(2) and 1.265(2) Å for C1-O1, C3-O2 and C5-O3 respectively) as well as N1-C2 (1.293(2) Å) and N2-C6 (1.292(2) Å) are close to the corresponding double bonds. The C-C bonds of the ring are not equivalent: C1-C6, C1-C2, C2-C3, and C5-C6 bond lengths (1.471(2) -1.483(2) Å) indicate a small degree of conjunction as well as C3-C4 (1.395(3) Å) and C4-C5 (1.398(3) Å) bonds are much shorter. Similar types of structures of polyketo-compounds of carbocyclic and heterocyclic series were reviewed in [16] .
H4 and H5 atoms are located at O4 and O5 atoms of two hydroxyimino-groups of the anion and involved in the intramolecular H-bonds with the neighboring carbonyl O-atoms ( Table 3) .
The organic anion chelates the Na + cations by the oxygen atoms of С=О groups and N-atoms of neighboring oxime fragments (r O 1 Na −25,647(15) Å; r N 1 Na −26,625(16) Å). The О(1), N(2) atoms as well as the O-atoms of both oxime groups are also involved in coordination with the Na + cations of the neighboring molecules. The coordination sphere of Na + also includes two water molecules, one of which is bridging. One of H 2 O molecules is of the lattice nature. Thus, a 3D lattice is formed (Figure 2 ) which is linked by intermolecular H-bonds involving coordinated and lattice water molecules ( Table 3) .
The organic anion chelates the Na + cations by the oxygen atoms of С=О groups and N-atoms of neighboring oxime fragments (r O 1 Na −25,647(15) Å; r N 1 Na −26,625(16) Å). The О(1), N(2) atoms as well as the O-atoms of both oxime groups are also involved in coordination with the Na + cations of the neighboring molecules. The coordination sphere of Na + also includes two water molecules, one of which is bridging. One of H 2 O molecules is of the lattice nature. Thus, a 3D lattice is formed (Figure 2 ) which is linked by intermolecular H-bonds involving coordinated and lattice water molecules ( Table 3) . Symmetry transformations used to generate equivalent atoms: # 1 x, y, z # 2 -x + 1, -y + 1, -z In order to explain the changes in the UV-Vis spectra recorded at different pH values, quantum chemical calculations of electronic absorption spectra of ethanolic solutions of the most stable neutral dihydroxyimino-and dinitroso-tautomers as well as their anionic forms (Figure 4) were performed by the TDDFT method.
The calculated UV spectrum of the neutral dixydroxyimino-form is characterized by an absorption band at 354.79 nm (f 0.056) and an intensive doublet 280.89 (f 0.383), and 265.62 (f 0.284) nm (Figure 5(a) ). In a dihydroxyimino monoanionic form the bands are increased in intensity and shifted to 369.36 (f 0.130) and271.48 (f 0.513) nm (Figure 5(c) ). The shape of the spectrum and relative intensities of the absorption bands are in a good accordance of the experimental spectrum of I in neutral solutions. The calculated spectrum of the neutral dinitrozotautomer of I can be characterized by a strong absorption due to imposing of two transitions at 296.76 (f 0.220) and 288.38 (f 0.522) nm (Figure 6(b) ). In the spectrum of the trianionic form only one strong absorbance occurs at 297.21 nm (f 0.518) (Figure 6(e) ). The calculated spectrum of the dianionic form is much more complicated and consists of transitions at 376. 
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